
the one scrious difficulty encountered was the very defective 
physical condition of the finally dyed or bleached material. 
These defects, however, were gradually overcome by means of 
various cxpedients so that  a t  the present time there are a num- 
ber of machines in use that  imitate identically the best results 
that  i t  is possible to secure by means of hand work. 

This type of machine is included in rather a wide group of 
others embodying the broad principle of working the material 
to  be treated in the dyc or bleach liquor, and generally requires 
a larger volume of liquor than other forms of apparatus. 

Another group of machines is those based on the broad prin- 
ciple of circulating the dye or bleach liquor through the material 
to be treated, either with or without pressure, the result of which 
is that  the dyeing is accomplished without any disturbance 
whatever of the condition of the material. In the early days of 
this type of machine, many set-backs were encountered, due 
chiefly to lack of penetration of the material by the liquors: thus 
many such machines mere generally condemned. -4s experience 
was gained, it was found that  the defective results mere due en- 
tirely to a total lack of knowing how the apparatus should be 
loaded and packed ; loose and indifferent packing always caused 
uneven results, while hard and close packing-leaving but small 
chance for leads and channels-always gave a dyeing or bleach- 
ing that  was as close to  perfect as possible. 

Still another class of machines found especialiy valuable for 
loose wool is somewhat intermediate between the two general 
types above referred to, and consists of holding an amount of 
raw stock without any attempt a t  packing, and circulating the 
dye or other solution through it. The result in this case is a 
thorough dyeing of the fibers without any felting-a most serious 
evil, especially when handling the middle and higher grades of 
wool. 

Reference to  these mechanical aids to the dyeing and bleach- 
ing operations is made only for the purpose of drawing atten- 
tion to  what does exist, and the fact that there must be a de- 
mand for them sufficient to  induce inventive dyers to  go beyond 
the usual antiquated apparatus. From the common open 
kettle for skein yarn, in which the yarn is turned by hand, 
and which is in use to-day in many mills, to  the crudest type 

of mechanically operated yarn kettles is a long stretch, but the 
later devices are gradually growing. 

For years, and even to-day, the usual custom of handling 
warps in the dyehouse is with open tubes and “boxes,” through 
which the warps pass under and over submerged rollers, and it 
has only been of recent years that  serious attention has been 
given to  the dyeing and bleaching of warps “on the beam” 
that  is, in spool form. The warps are wound tightly to the ex- 
tent of many thousand yards on a special beam (spool) and by 
means of proper pumps the liquors are forced under pressure 
through the mass of wound threads. This principle of bleaching 
or dyeing is now only in its infancy, and I believe that  in time 
i t  will be developed into the ideal manner of dyeing. m’hile 
cotton cloth cannot be successfully dyed by this principle, i t  is 
quite possible to  bleach by it, and i t  is not to be doubted that 
ultimately pieces may be dyed successfully in the same manner. 

The textile industry is stimulated by constant competition, 
mill against mill, and while some mills appear to succeed with 
certain lines of fabrics, others making similar lines seem to be 
unable to  forge ahead. In  quite a number such instances, 
careful investigation had shown that  the difficulty to  be over- 
come is the stoppage of leaks and losses in the handling of the 
goods, in and from one stage of operations to  another, and by 
changing from obsolete methods, both mechanical and chem- 
ical, to methods that  are modern and more in harmony with the 
spirit of the times. Many dyehouse and bleach works are 
absolutely non-efficient when compared with other departments 
of the same mill, and this is due in the majority of instances 
to the non-progressiveness and parsimonious policy of the mill, 
and also to the lack of initiative of the department foreman, 
who lags behind by not applying the advanced advantages 
of his particular line of work; in consequence, this department 
also lags behind-a millstone or an anchor-holding back the 
general progress of the mill. This is the condition that  to- 
day confronts many of our apparently advanced and progres- 
sive mills. 
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THE CONSUMPTION OF OXYGEN 
It is estimated in C‘henziker-Zeitung, 37, No. 69, 703,  that  the 

consumption of oxygen this year in Germany for the autogenous 
welding of metals alone, has already exceeded I O .  j million 
cubic meters, and the opinion is expressed that  this application 
will be considerably extended. X few years ago the utilization 
of the hydrogen resulting from the electrolytic decomposition 
of water was not extensive, although large amounts were con- 
sumed for various purposes, as in the incandescent lamp indus- 
try, in glass blowing, in dirigible balloons, ctc. ~ still the demand 
!vas only such as had no noteworthy influence upon decreasing 
the price of oxygen. Since then, however, new industries 
have appeared which utilize large quantities of hydrogen, as, 
for cxamplc. the soap industry, where it is employed for hydro- 
genating oils. Thc Knowles Oxygen Company, of Wolverhamp- 
ton, England, has closed a contract with the Sunlight Soap Fac- 
tory, in Port -4rthur. to erect an annex to the plant for the pro- 
duction of the hydrogen nccessary for hardcning palm oil: the 
oxygen is to  be sold. Plants have also been erected by the 
Knoirles Oxygen Company in lT-olverhampton and Sheffield, 
England; in Osaka, Japan; in Sydney, Australia: and in Brus- 
scls, Belgium. 

~~ 

HARDENING STEEL WITH COMPRESSED AIR 
A process whereby steel is hardened by means of compressed 

air is now in use by a German firm in cases where only certain 
parts of the metal require hardening. The customary methods 
of hardening by chilling the steel in water, oil, or special baths 
is not satisfactory in such cases, owing to the tension created 
between the hardened and unhardened portions of thc treated 
metal. In  the new procedure the compressed air is sprayed 
over the metal through specially designed nozzles, by  means of 
which, by varying the number and spacing of the openings. 
the degree of hardening mal- be accurately gradcd. The claim 
is made that a wide range of results can be obtained by adapting 
the shape of the nozzle to that of the Ivork. 

THE PRODUCTION O F  VANADIUM STEEL 
n’hile in 190 j  the approximate total output of vanadium 

steel amounted to 800 tons, last year 90.000 tons of vanadium 
steel blooms, billets, bars, forgings and castings ivere produced. 
This is cstimated, states Amer.zca)2 17ilmdz’z~m F‘ucfs, 3, h-0, 4, , 3 .  
from the total salcs of fcrro-vanadium for 1 9 1 2 .  Eight years 
ago the consumption of vanadium steel \vas practically confined 
to  the automobile and tool steel fields: at the present time its 
application has bccn extended throughout the cntire field of 
mechanical construction. In  the face of quite drastic rctrcnch- 
rnents, the advantages of vanadium steel as a factor making for 
economy in maintenance has led within the past five years to 
its extensivc employment in locomotive construction. 


